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Rtmarks/Argnmeiifa 

Examiner Paul Kim is thanked for the thorough Office Action. 

Claim 1 » step a is amended as follows "obtaining test measurement values on 
a device at q plufolity of pnc or more e fjjidependent variable values; " This amendment corrects 
and clarifies that ^st measurement values'* from one or more independent variables are need to 
perform the method. For support see spec, p. 1 1 , lines 17 to 20. See the example of one 
independent variable. See especially, spec. p. 13, L-15-1 8. See generally, Spec. p. 12« L 16, to 
P. 14, Line 14. Also, See spec. IS, lines 21 and 22. 

Another example on one independent variable is in figure 5A where 
l/Temperatore is the one independent variable and resistance is the depoident variable. 

No new matter is added. 

This is not an amendment made in response to prior art and should not invoke 
FESTO limitations, 

35USC102Rciectioos 

P^jp^tion nf ripyimR 1 aiiH 5irg mferferi under ^5 TT 5i r. 10^^ flis heinp anticipated hv 

Mat^shita. 

The rejection of Claims 1 and 4-6 are rejected under 35 U.S.C. 102(b) as 
bemg anticipated by Matsushita is acknowledged. Reconsideration and withdrawal of the 
rejection is respectfully requested in view of the following remarks. 
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L (CURRENTLY AMENDED) A tejst method comprising: 

a) obtaining test measurement values on a device at a plurality of one or more ef 
independent variable values; 

b) calculating the goodness of fit value for a fitted curve between : 

(1) said test measurement values; and 

(2) the independent variable values; 

using said goodness of fit value to monitor the processes used to fomi said device, 



The instant office action posits: 

With regard to claims 1 , 5, and 6, Matsushita teaches a test method 
comprising: obtaining test measurement vaiues on a devicse at a plurality of 
independent variable values (col. 2. lines 10-22), calculating goodness of fit 
value for a fitted curve between a resistance and independent value (ftg. 2)^ and 
using the goodness of fit to monitor the process (col. 1 , lines 28-33). 

With regard to claim 4, Matsushita teaches the goodness of fit being a 
standard error measurement (col. 1, lines 6042). 



Table 1 below summarizes some of the differences between claim 1 and Matsushita. 



Table 1: 



Claim 1 


Matsushita 


1 .(CURRENLTY AMENDED) 
A test method comprising: 




a) obtaining test measurement 
values on a device at a plurality of 
one or more el^independent 
variable values; 




b) calculating the goodness of fit 
value for a fitted curve between : 

(1) said test measurement values; 
and 

(2) the independent variable values; 


Different - See figure 2 - Teaches against claim 1 (step b) 
by teaching only one (not more than one) Independent 
variable value. - Teaches only thickness 


c) using said goodness of fit value 
to monitor the processes used to 
form said device. 


different - sec (coL 1 , lines 28-33).* 
no suggestion of claim 1 step (c) - see 

Therefm, it is neceas^ to measvoo tte thklaiess of Ati 
Im^oiacuig layer which bas been fimned m wiring patterns 
aod flauened by using piaaari2ation(fiatteriiig) tedfuiiquft, ^ 
for exampk^ when desigping semiooiidactar devioe roasu- 
fucxu dD% f(oom so as to know the uneven step coverage of 
a base. 
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As shown above in table I, Matsuahito teaches against applicant's claim 1. 
For example, MatsUshito does not suggest claim 1 step c; ^c) using said goodness of fit value to 
monitor the processes used to fomi said device.'" 

Tine ^ec, p. 14, line9 to 1 1 and figure 4B shows an example of claim 1, step 

c). 



3/4 



CONTROL 
UMIT 



GOODNESS 
OF 
FIT 



17 

X 

X 




1 1 1 1 


H — 1 — 1 



4 • 16 24 

SAMPLE « 

FIGURE 4B 

In contrast, Matshuhito teaches against claim 1 ,st^ (c) by using the tfiickness 
measurement to control the line. Matshuhito controls by the coirelation curve, not by claim I 's 
"goodness of fit value". Mtneover, applicant could not find any discussion in Matduihito 
related to ^'goodness of fit tests. See col. 7 L 59 1 o co. 8, L 28. Furthermore, the office action 
cites Matshuhito fig 2 as stqjport for a "goodness of fit test". However, figure 2 merely sho¥« a 
plot of resistance vs. thickness, not a "goodness of fit test". 

For th^ reasons, claim 1 is not anticipated by Matshuhito and is obvious 

over Matshtihito. 

Claim 4 is nonrobvious over Matsushita US 6.218.847 
Claim 4 states: 
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(ORIGINAL) The method of claim 1 wherein the goodness of fit is a correlation coefficient 
or a standard erroy measurement. . 

The office action posits that "With regard to claim 4, Matsushita teaches the 
goodness, of fit being a standard error measurement (coL 1 , lines 60-62).: 
Matsushita (coL 1, lines 60-62).: states: 

On the other hand, if the thickness of an insulating film on fine wiring patterns where the surface 
area of a wiring member (a conductive layer) forming wiring patterns are small or the width of 
the wiring member (conductive layer) is narrow, then a measurement error becomes large and 
the film thickness cannot be measured at high precision. 

Applicant xespectfiilly submits that Matsushita US 6;218,847 does not suggest 
applicant's claim 4 because Matsushita merely states that it is hard to measure thin film 
thicknesses^ not claim 4 limitations* 
Claims 5-6 are non-obvious 

Ciauns S and 6 are non-obvious because they depend firom non-obvious claim 
1 for the reasons stated above. 



Rejection of Gtotms 2S and 26 are rejected under 3 6 U-S-C. 102f b> as 
being antlctDated bv Ke>hino et al. 

The rejection of Claims 25 and 26 are rejected under 35 U.S.C 1 02(b) as 
being anticipated by Kashino et al. is acknowledged. Reconsideration and withdrawal of the 
rejection is respectfiilly requested in view of the amendments. 



11 

csOt-tOS-cDfil dated 2003-08^4toc 



PA(£12a0'RCVDAT1()/31/20O57:04:11PM[EastemStandardr^^^ ' DURATION (inin-ss):l)$-16 



10-31-S005 19:08 BILL STOFFEL E6T2000730 



PflGE13 



S7N: I0/622;247 Page 12 

Docket: CSOl -150 

Reply to the OfSce action (ROA#2) dated 02 Aug. 2005 
The instant ofRce action argues that : 

With regard to claim 25. Kashino et al teaches providing a device etructuiB 
that has a first test strucJure in which a test measurement can be olatalned (ool. 2; 
lines 1), measuring a first test measurement (col. 5, lines 20), calculating a 
goodness of fit value for a fitted curve between a first and second test measurement 
under a first and second test condition (fig. 2), and using the goodness of fit value to 
Goritroi the processes used to form the test structure (col. 2. lines 39-42). 

Kashino does not meet or suggest claim 25, step (d). using said goodness of 
fit measuxcment to; (1) control the processes used to form the device or (2) screen the devices," 
Kashino (col. 2, lines 39-42) does not even appear to mention any goodness of fit measurement 
(such as correladon coefficient^ ect. ). Kashino figure 1 and the entire patent do not mention 
goodness of fit tests nfdr does it suggest die ^goodness of fit " measurement (e.g., correlation 
coefficient ) can be use to control or screen the devices. 



applicant examine ot claim 26, step d) 



Kashino 



G00DKE3S 
OF 
FIT 



3/4 



""x X X ^ 



H — \ — \ — h 



48 16 
SAMPLE # 

FIGURE 4B 



24 




0, 5 t. O I. a 2. 0 
Fia 4 



Kashino (abstraicrt, claims, summary of invention) shows method to perform several corretations. 
Kashino does not suggest claim 26, step (d). 
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Claim 26 U Non-QlivioiiB Over KMhino ^ 

The instant OfiBce action argues that: — H 



With regard to claim 26,. Kashino et at teachas the first and sacond taat 
condWona being dHferant tamperaturas (fig, 1, step S2), 



As iliscussed above kashino does not suggest parent claim 26, Therefore* 
dependent claim 26 is non-obvious. 

CLAIM REJECTIONS - 35 USC §103 

Raiaction of Claima 2 and 3 ara raiected under 35 U.S-C, iOSfa) aa bajna 
twiMfti^ntable over Malauahita in view of Llttau et al- 

Tte rejection of Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsushita in view of Littau et al. is acknowledged. Reconsideration and 
withdrawal of the rejection is respectfully requested in view of the amendments. 

The instant office action argues: 



Matsushita teaches goodness of fit being calculated does not specify corrtrol limits being 
used. Littau et al teaches control limits being used for determining goo^ess of fit 
parameters [ 107]. It would have been obvious to one of ordinary skill in the art at the 
time of the invention, to modify Matsushita, so that control limits are used, as taught by 
Littau et al, in order to improve legitimacy of calculated values. 



o 
o 



Combinatjon of reference is improper. 

First, the combination of Matsushita and Liuttau is improper. The patents do 
not suggest combination^ and do not solve a common or related problem* The patents teach 
against each other. This combination can only be done with hindsight 
Even tf combined, the references do r^ot suaoest claims 2 and 3 
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Neittier Mat$ushita and Liuttau or the combination of Matsushita and Liuttau suggests claim 
1(c) using the '"'goodness of fittest to monitor tiie process..." . The instant office action's cite 
of Luittau (para [107] ) mCTely shows variation of a direct measurement of one parameter (e.g*, 
CD) over time (not applicant's claims 1 and 2 and 3' a goodness of fit test). 
For these reasons clajms 2 and 3 are non-obvious. 



RBiection of Claims 21 and 22 are rejected under 3 ^ U.S.C> 103te^ as being 
unoatentabte over Kashino et aJ in view of Park et aL 

The rejection of Claims 21 and 22 are rejected under 35 U*S*C. 103(a) as 
being unpatentable over Kashino et al in view of Park et al. (para 7) is acknowledged. 
Reconsideration and withdrawal of the rejecdon is respectfully requested in view of the 
remarks. 
Claim 21 states: 

21. (ORIGINAL) A method for estimating defect levels by goodness of fit measurements 
related to resistance of an interconnect layer in a process for manufacturing an integrated 
circuit* said method comprising the steps of: 

a) fahricatin g on a wafcr, using said manu&cturing process at least a first test 

structure, a second test structure and a third type test structure incorporating a 
resistive portion from which a resistance, is measured, 

b) said resistive portion having an effective length and an effective widfh» said 
eflFective length being substantially greater than said effective width and said 
effective width being selected to be substantially greater Aan an expected 
critical dimension loss for said process; 

c) measuring said resistance; and 

d) deriving the sheet resistance fiom the resistance measurement; 

e) calculating a goodness of fit value between the one divided by the sheet 
resistance (1/Rs) and a second parameter, 

f) using said goodness of fit value to: (1) control the procesjses used to form the 
test structures or (2) screen the test structures, 



14 

cs03 -105-roa2 da^ 200S-08*02.(loc 



PA(X1S/20'RCVDAT1Q/31/20057:(l4:11PM[Eas(emStandardr^^^ ' DURATION (niin-ss):05-16 



10-31-2005 19:09 BILL STQFFEL 2672000730 



PftGElS 



S/N: 10/622,247 Page 15 

Docket: CSOl-150 

Reply to the Office action (ROA#2) dated 02 Aug, 2005 

The instant office action argue&: 

Kashino et al teaches a method ccmprrsing: fabricating multiple tdst structures on a 
wafer incorporating a resistive stoicture (cbl. 2, lines 1+). measuring the resistance 
and deriving the sheet resistance from the resistance measurement (col. 5, lines 
20+), 

calculating the goodness of fit value between one dhrided by the sheet 
resistsince and a temperature (flg. 2). and using the goodness of fit value to 
control the processes used to form the test stmcture (col. 2, lines 39-42). 

Kashino et al. however, does not specify the resistive portion having an effective 
length and wdth, the effective length being substeintiatly greater than the effective 
width. 

Park et al teaches a method for calculating goodness of fit of a wafer in which the 
effective length is substantially greater than the effective width (page 4, table 1). It 
would have been obvious to one of ordinary skjfl in tfie art at the time of the 
invention, to modify Kashino et al, so that the effective length Is greater than the 
effective width, as taught by Patk et al, in order to effectively monitor and control the 
fabrication procQss. ■ 



Claim 21 


Kashino and F&tk et al« 


2L (ORIGINAL) A method for 
estimating defect levels by goodness of 
fit measurements related to resistance of 
an interconnect layer in a process for 
manu&cturing an integrated circuit, said 
method comprising the steps of: 




a) fabricating on a wafer, using said 
manufacturing process at least a first test 
structure^ a second test structure and a tiiird 
type test structure incoiporating a resistive 
j>ortion from which a resistance is 
measured. 




b) said resistive portion having an effective 
length and an effective width, said effective 
length being substantially greater than said 
effective width and said effective width 
being selected lo be substantially greater 
than an expected critical dimension loss for 
said iHXX^ess; 


different - park table 1 - teaches against- 
park table 1 shows a goodness of fit for a 
measxirement for a spectrometer - See Park 
-[0047] 


c) measuring said resistance; and 




d) deriving the sheet resistance from the 
resistance measurement; 
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e) calculating a goodness of fit value 
between the one divided by the sheet 
resistance (1/Rs) and a second parameter. 


Not Suggested by either reference - See 
Kashino col 2, LL 39-42, 


f) using said goodness of fit value to: (1) 
control the processes used to form the test 
structures or (2) screen tiie test structures. 


Not suggested - 



As discussed previou^sly above^ Kashino does not suggest at least applicant's 
claim 21, steps e and f. Kashino merely makes calibration curves, but does not suggest 
applicant's monitoring a process using a "goodness of fit" value (e.g., correlation coefficient). 
Improper combination of references. 
Hie combi t^y^"" nf KaA hiilo and Park is improper. 

The patents do not suggest combination^ and do not solve a common or related 
problem* The patents teach ag^nst each other. Park is spectrometiy thickness measurement 
unrelated to Kaahino^s tenq)ei«ture and implant calibrations* This combination can only be done 
with hindsi^it 

Park table 1 d oes not snagp^ H5iim 91 

Park table 1 is described in Paik [0037] and [0051]* The goodness of fitness 
test in Park relates to some spectrometer measurement, (not claim 21' step (b) resistive structure 
or any other claim 21 steps. 



niflim n is non-obvious 

Claim 22 states 



22. (ORIGINAL) The method of claim 21 where said second parameter is the effective 
width of the test structures or the temperature. 
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Neither Park nor Kashiho suggest parent claim 21 or the limitations in claim 22. 

Rejection of Claims 23 and 24 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Matsushita in view of Park et al. 

The rejection of Claims 23 and 24 are rejected under 35 U.S.C. 103(a> as 
being unpatentable over Matsushita in view of Park et al. (para 8 ) is acknowledged. 
Reconsideration and withdrawal of the rejectbn is in view of the 

amendments. 



The instant office action in para 8 statest 

Matsushita teaches a test method comprising: providing a device structure 
for which a test parameter is measured (col. 2, lines 10-^22), measuring the test 
values on the structure, calculating a good of fit value for a fitted curve between the 
resistance and dimensional measurement (fig. 2), and using the goodness of fit to 
control the process 



The combination of leference is improper as discussed above. 

Even if combined, the refi^^ces do not suggest claim 23 limitations* 
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Tabte : Non-obvious diffeimce between claim 23 and the references. 



Claim 23 


Matshushit and Park 


23, (previously presented) Atesttnelhod 
comprising: 




a) providing a device structure that has at 
least a first test structure, a second test 
structure and a third test structure from 
which a test parameter is measured; 


not suggested — park teaches a goodness of 
fit test of a spectrometer , not the goodness 
of fit for a curve ot claun 23, step ^c; {I) ana 
(2). 


b) measuring the test parameter values on the 
test structures; 




g) calculating the goodness of fit value for a 
fitted curve between : 

(1 ) the test parameter values and 

(2) a dimensional measurement of the test 
structures; 


Not suggested^ neither reference sugjgest 
calculating the goodness of fit between the 
test parameter and the dimensional 
measurement. 


d) using said goodness of fit value to: (1) 
control the processes used to form the device 
structures or (2) screen the device structures. 


Not suggested. - no use of goodness of fit 
value to control or screen. 



At least Claun 23» steps (a), (c) and (d) are not suggested as shown above in 
the table and discuss above in other rejections. 

Allowable subject matter 

The allowance of cl^^ms 7 to 20 is gratefiilly acknowledged 



All Pending C laims Addressed 

It is believed that all the pending claims have been addressed. However, the 
absence of a reply to a specific rejectionj^ issue or comment does not signify agreement with or 
concession of thai rejection, issue or comment. In addition, because the arguments made above 
may not be exhaustive, there may be reasons for patentability of any or all pending claims (or 
other claims) tihat have not bee expressed. Finally, nothing in this paper should be construed as 
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an intent to concede any issue with regard to any claim^ except as specifically stated in this 
paper, and the amendment of any claim does not necessarily signify concession of the 
unpatentability of the claim prior to its amendment. 



CONCLUSION O 
In conclusion, reconsideration and withdrawal of the rejections are 
respectfully requested. Allowance of all claims is requested* Issuance of the application is 
requested. 

It is requested that the Eicaminer telephone the undersigned attorney at (215) 
670-2455 shbuld there be anyway that we could help to place this Application in condition for 
Allowance. 

Charge to Deposit Acctemt 

The Commissioner is hereby authorized to apply any fees or credits in this 
case» which are not already covered by check or credh card, to D^sit Account No. 502018 
c^erencing this attorney docket The Commissioner is also authorized to charge any additional 
fee under 37 CFR §1.16 and 1 .17 to this Deposit Account 

Respectfully submitted, 

WiUiam J. Stofifel Reg, No. 39,390 
215-670-2455 

Customs numbcsr 30402 

StofTel Law Office 
1735 Market St- SteA45S 
Philadelphia, PA 19103-7502 USA 
Telephone: 215-670-2455 
Fax: 267-200-0730 

♦♦♦**** END OF FAX - LAST PAGE •••*•• 
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